DREDGED MATERIAL
RESEARCH PROCRAM

MISCELLANEOUS PAPER D-78~1

A SURVEY OF POTENTIAL MEDICAL AND VETERINARY
DISEASES AT HABITAT DEVELOPMENT FIELD SITES

by

John W. Simmers

Environmental Laboratory
U. S. Army Engineer Waterways Experimcut Station
P. 0. Box 631, Vicksburg, Miss. 39180

July 1978
Final Report

[APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED]

Prepaéed for Office, Chief of Engincers, U. S. Army
' Washington, D.C. 20314
Under DMRP Work Unit No. 2Al0



Destroy this report when no longer needed. Do not return
it to the originator.



o . . N Y

LN M 2 GOVT ACCESSION N 3 HE G e LAY NUMES

-4

isceHancous Paper D-78-1
4. TITLE (and Subtstie) $S. TYPE OF REPORT & PERIOD COVERED
A SURVEY OF POTENTIAL MEDICAL AND VETERINARY Final
DISEASES AT HABITAT DEVELOPMENT FIELD SITES Inal report

6. PERFORMING ORG., REPORY NUMBER
7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(a)

John W. Simmers

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
U. S. Army Engineer Waterways Experiment Station AREA & WORK UNIT NUMBERS
Environmental Laboratory DMRP Work Unit No. 2A10
P. 0. Box 631, Vicsburg, Miss. 39180
11, CONTROLLING OF FICE NAME AND ADDRESS 12, REPORT DATE
0Office, Chief of Logineers, U. S. Army July 1978
Washington, D.C. 20314 13. NUMBER OF FAGES
- 44
T4 MONITORING AGENCY NAME & ADORESS(1! diffstent from Controlling Olfice) | 15. SECURITY CLASS, (of thia report)
Unclassified
15a, DECL ASSIFICATION/DOWNGRADIWG
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMLNT (of the abetract entered in Block 20, If dilterent from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identily by block number)

Disease vectors Habitats
Dredged material Marshes
Habitat improvement Waste disposal sites

'20. ABSTRACT (Coatinue on reverse side } necessary and Identily by block number)
There is concern that the development of marshes and upland habitats on dredged

material may increase the incidence of medical and veterinary diseases in the
localities of those habitats. Faunal field inventory information and available
literature were used to identify potential relationships between habitat asso-
clated animals and communicable discases at habitat development field sites in
Virginia, Texas, and Oregon. Medical and veterinary records were used to docu-
ment the actual occurrence of discases at thesc locations. No vector-borue,
contact, or environmental discases were identified from any of the field sites.

[ FORrM
) iam 7y VT3 £PITION OF 1 MOV 6515 OBSOLE T4

Une lassified

T R AT et R AT



DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS
P. O. BOX 631
VICKSBURG. MISSISSIPPI 39180

I REPLY AEFRR TO WESYV . 31 August 1978

SUBJECT: Transmittal of Miscellaneous Paper D-78-1
TO: All Report Recipilents

1. The Miscellaneous Paper transmitted herewith represents the results
of one of the research efforts (work units) of the Corps of Engineers'
Dredged Material Research Program (DMRP). This study was conducted by
the Habitat Development Project (HDP) of the DMRP. The HDP had as its
main objectives .the development of wetland and upland habitats on dredged
material and the evaluation of the impact of disposal in shallow water
and upland sites. -

2. This report, "A Survey of Potential Medical and Veterinary Diseases
at Habitat Davelopment Field Sites" (Work Unit 2A10), addresses the
concern that the establishment of natural habitats on dredged material
may increase the incidence of medical or veterinary diseases at those
sites. Habitat development sites in Oregon, Texas, and Virginia were
evaluated, and it was found that an increase in the incidence of vector-
borne, contact, or environmental diseases would not be expected as a
result of habitat development activities. '

3. This work unit is of importance in assessing the overall environ-

mental impact of the habitat development disposal alternative and

is one of many research efforts in the HDP with a similar objective.

This and related work units will be synthesized in a report entitled

"Upland and Wetland Habitat Development with Dredged Material: Eco-
"~ logical Considerations" (2A08).

JOHN L. CANNON
Colonel, Corps of Engineers
Commander and Director
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Preface

This report constitutes a literature survey of selected potential
medical and veterinary diseases at three of the Dredged Material
Research Program (DMRP), Habitat Development Project (HDP) field
sites: Miller Sands Marsh and Upland Habitat Development Site,
Columbia River, Oregon; Bolivar Peninsula Marsh and Upland Habitat
Development Site, Galveston Bay, Texas; and Windmill Point Marsh
Development Site, James River, Virginia.

The study was conducted as Work Unit 2A10 of the DMRP for the
Office, Chief of Engineers, at the U. S. Army Engineer Waterways
Experiment Station (WES), Environmental Laboratory (EL), formerly the
Environmental Effects Laboratory, Vicksburg, Mississippi.

The report was written by Dr. John W. Simmers, HDP. The study
was under the supervision of Dr. Hanley K. Smith, Manager, HDP, and
the general supervision of Dr. John Harrison, Chief, EL.

The Directors of WES during the study were COL G. H. Hilt, CE,

and COL J, L. Cannon, CE. Technical Director was Mr. F. R. Brown.
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A SURVEY OF POTENTIAL MEDICAL AND
VETERINARY DISEASES AT HABITAT
DEVELOPMENT FIELD SITES

Introduction

1. The development of marsh and upland habitats from dredged
material disposal sites at Bolivar Peninsula, Galveston Bay, Galveston
County, Texas; Windmill Poi..t, James River, Prince Georges County, Vir-
ginia; and Miller Sands, Columbia River, Clatsop County, Oregon, may
affect the localized incidence of selected human and veterinary dis-
eases In these areas. The c¢ffect could be an indirect impact of habitat
development through the attraction and maintenance of animal populations
that serve elther as reservoirs or are otherwise involved in the mainte-
nance or transmission of communicable diseases of human or veterinary
importance.

2. This report represents an effort to distinguish between the
possibility for a communicable disease problem related to habitat devel-
opment and the probability of a problem related to this activity.

Survey Approach

3. This survey was conducted in three phases; the first phase
involved the listing of animal species (both fish and wildlife) associ~
ated with the particular habitat development sites. The second phase
identified known diseases of human or veterinary importance potentially
associated with each animal on the list and the role that the animal fills
in the transmission of the disease. For example, a red-winged blackbird
(Agelatus phoeniceus) can be a reservoir for the virus of western equine
encephalitis. If in fact the blackbird were infected with the virus, the
discase could be carried to a man or a horse or to other animals by cer-
tain species of mosquitoes (Aedes aegypti or various Culex spp .) whlich
first bite the blackbird and then bite the man. As the reader might

judge for himself, the variety of possible diseases a man exposes himself



to through association with natural animal communities is surprising and
perhaps upsetting but the actual occurrences of these diseases

on the local and state level do not approach the potential, The third
phase served then to define, for cach disease, the actual localized and
gstatewlde occurrence of the diseases listed.

Animal Eppulations at the habitat development sites

4. The list of fauna presented in this report and used to define
potential disease interactions was obtained from the Dredged Material
Research Program (DMRP), Habitat Development Project (HDP) files and
represents two types of information:

a. Listings from baseline field and/or literature faunal in-
ventories for the general locations of proposed habitat
development.

b. Listings of fish and wildlife species actually observed at
the sites during the early phases of site development.

5. The faunal listings presented are incomplete for the locations
discussed but are suggested as adequate for the purpose of defining the
relationships that may cause the transmission of disease from animal to
animal or animal to man.

Potential disease problems

6. The potential diseases associated with the listed fish and wild-
life were identified from reports of state health organizations of
Washington, Texas,and Virginia; publications of the U. S. Center for Dis-
ease Control; publications of the U. S. Agricultural Research Service;
and a general literature review.

Actual disease occurrences

7. The 4-year perfod from 1971-1975 was studied to {dentify the
actual incidence of the various diseases in the states and in counties
adjacent to the locations of the HDP field sites. The same sources used
to obtain potential disease information were used to obtain the actual

disease incidence data.

Results

Survey

8. The results of the survey are presented in Tables 1-3 accord-

ing to column headings that are explained below. Tables are designed



for quick reference by site and obvious animal species. Diseases listed
are those that may be influenced by habitat management practices to
encourage or discourage site use by specific animals. Although these
diseases may have been reported from areas near the HDP field sites, none
have been reported specifically from the field sites. Finally in order

to make the tabulation less confusing, literature references have been
omitted and a list of useful secondary literature is given in the bibliog-
raphy.

Definitions and explanations
of column headings within tables

10. The following is an explanation of the headings included in the
tables:

a. Host == An abundant animal at the site and one that might
maintain a pathogen (bacteria, virus, etc.) by serving as

a reservoir for that pathogen. The host animal may also
transfer a pathogen to man or to animals of economic impor-
tance to man. When the host animal serves the transfer
function, 1t 1s called a vector. Host animals are usually
vertebrates and the most obvious animals at each field site.

b. Vector or intermediate host -- Certain diseases are direct-
ly communicated from one man or animal to another man or
animal but most listed in the tablus of this report require
another animal to link the reservoir and the susceptible
host. This other animal is either a vector or an intermed-
iate host or both.

(1) Vector —— A micropredator (a predator that takes only
a small bit of nourishment from the prey) that may
transfer a pathogen from one susceptible host (reser-
voir) to another susceptible host. If the pathogen
does not further develop or reproduce in the micropred-
ator, then the micropredator 18 called a vector; 1if the
pathogen develops or reproduces in the micropredator,
the micropredator is considered an intermediate host.
Usually vectors seek out prey (susceptible hosts) and
may transfer pathogens to new host specles and new
geographical areas.

(2) Intermediate host -- As explained above, the intermedi-
ate host may be a vector. The intermediate host may
also serve a passive role in disease communication.

An animal serving as an intermediate host may be caten
by a susceptible host thereby transferring the patho-
gen to the susceptible host. A waterborne pathogen

may undergo development or reproduction in an intermed-
jate host before returning to the water to infect a




|a.

susceptible host. Intermediate hosts are most often
lower invertebrates: arthropods (usually insects)
and mulluscs (snails or bivalvia).

Disease -- May be acute or chronic and generally one of
three types: vector-borne diseases, contact diseases, or
environmental diseases. For information on most of these
diseases, the reader is directed to the Manual of Communi-
cable Diseases, published by the Communicable Disease
Center, Atlanta, Georgila.

Role of host in disease -- A host animal may serve one Or
more roles in the communication of human or veterinary
disease.

(1) Final susceptible host -- Contains the final develop-
—ment form of the pathogen, usually the infectious
form.

(2) Host of micropredators -- An animal supporting micro-
predators that may serve as vectors or intermediate
hosts, e.g., an animal serving as a tick host or flea
host.

(3) Intermediate host -- This role is explained above and
refers to a host supporting a developing or reproduc-
ing stage of a pathogen.

(4) Reservoir host -- An animal that harbors a pathogen at
a chronic level and thereby makes the pathogen avail-
able to vectors, intermediate hosts, or final hosts.

Pathogen - A living organism such as a virus, bacteria,

protozoa, etc., capable of producing disease in a suscepti-
ble host.

Hosts of economic significance -- Hosts including man that
are preferred by micropredatory vectors, or who may consume
intermediate hosts or who are otherways susceptible to a
disease. Included in this list with man are animals associ-
ated with man as domestic animals or pets.

Human infections per year -- The average number of infec-
tions reported for 1971-1975 from countles adjacent to the
HDP field site.

Average for state -- The average number of human infections
reported for 1971-1975 from the entire adjacent state.

Likelihood of occurrence —- An a through d rating of pos-

sible occurrence of each disease at each site:

(1) a Reported in county or adjacent counties every year
1971-1975.

(2) b Reported in the state during 1971-1975, but no cases
in counties adjacent to HDP field site.



(3) ¢ Reservoir, vector, and/or intermediate host species
present, but no cases reported in man.

(4) d Veterinary disease predominantly of wildlife, no
human cases.

J+ Notes -- A series of notes is appended to each table set
to clarify or elaborate on items of special importance.



Table 1

Potential Medical and Veterinary Diseases at Miller Sands

Rost

Yector or
Intermedinte Host

Disease

Role of Host
in Disenne

Pathogen

Hosts of
Economic Significance

Oncorhynchus tshavytacha None

Chinook salmon

Battus porvegicus
lorvui rat

Nanophyletus
salmonicola

Culex tarsalis

Culex pipiens

Culisets inornata

Thassus petrolatus

Dimanus montanus
Ornathodoros

herms

Dermacentor andersoni

Bacterial kidney
disease

Xidney disease or
salmon furculoais

Aeromonas dlsease

Columneris disease

Cold water disease

Tail rot, fin rot,
hemorrhagic
septicemia

Canid salmon
poisoning

Western equine
encephalitis

St, Louis
encephalitis

Western equine
encephalitis

8t. Louls
encephalitis

Western equine
encephalitis

Plague

Plague
Relapsing fever

Tick paralysis
Colorado tick
fever

Anaplasmosis

Rocky Mtn. spot-
ted fever

Rabies

Tularemis

Q. fever

Host

Contains in-
termedinte
host

Reservoir mos-
quito host

Tlea host
reservoir

Tick host
reservoir

Tick host

Corny bacterium sp.

Aeromcnas salmonicids

Aeromonas lique-
{aciens

Chondrococcus sp.
Cytophagia psychrae
philia, C. #p.

¥idbrio ep. (not
specific)

Neorickettsia helmin-
thocen

Yirus

Yersinia pestis

Borellia recurrens

fone
Yirus

Anaplasma marginale
Rickettsia rickettsii

Virus
Pasteurella
tularensis

.
Coxiella burnetif

(Continuea)

Balmonid fishes

Salmonid fishes, shad

Salmonid fishes

Many fishes

Dog, carnivores

Domestic bird, pas-
serine bird, man,
killdeer, horse

Domestic bird, hotse,
passerine birgd,
man, killdeer

Man, rodent,

Man, rodent, rabbit,
dog, cattle, pas=
serine bird, deer
mouse, killdeer

Human

Infections
per_Year

9

Average
for
State

[

<1

<1

Likelihoo
of
Occurrence

4

b

(Stiewr
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Table 1 (Continued)

Vector or

Role of Host

Host Intermediate Host Disease in Disecase Pathogen
Rattus norvegicus Dermacentor andersoni{ Lymphocytie Tick host Virus
Norway rat (Continued) chloriomeningitis
Western equine Resevvoir tick
(Continued) encephalitis host
Myocastor coypus None Rone
Nutria
Peromyscus maniculatus Dermacentor andersoni Tick paralysis Tieck hoat None
Deer mouse Colorado tick Virus
fever
Anaplasmosis Anaplasms marginale
Rocky Mtn. Rickettsia rickettsiy
spotted fever
Rabies Virus
Tularemia Pasteurella
tularensis
Q. fever Coxjella burnetii
Brucillosus Brucilla sp,
Lymphocytic Virus '
chloriomeningitis
Western equine Tick host Virus
encephalitis reservoir

Branta canadensis

Canada goose

Anss platyrhynchos
Mallard

QOrnathodoros herms{

Culex tarsalis

Culex pipiens

Culiseta inornata

None
Simulid fly

None
8imulid fly

Ceratopogonid fly

Relapsing fever

Western equine
encephalitis

Avian botulism
Leucocytozoonosis

Avian botulism

leucccytozoonosis

Mosquito host
reservoir

Rost

Borrella hermsii

Virus

Clostridium sp.
Leucocytozoon sp.

Clostridium sp.
Leucocytozoon sp.

l

(Continued)

Houts of

Economic Significance
Man, rodent, rabbit,

dog, cattle, pas-
aserine bird, deer
mouse, killdeer

Man, Norway rat, cate

tle, rabbit, ro=
dunt, dog, pas=
serine bird,
killdeer

Man, Norwvay rat,

Townsend's vole,
rodent, domestic
bird, passerine
bird, killdeer

Man, horse, Norway

rat, passerine
bird, domestic
bird, killdeer

Man, Norway rat, pas-

serine bird, domes«
tic bird, killdeer,
horse

Man, horse, Norway

rat, rasserine
bird, domestic
bird, killdeer

Aquatic bird
Aquatic bird, passer-

ine bird

Aquatic bird
Aquatic bird, passer-

ine bird

Human Average
Infections for
per Year State

Likel:
[<h

Occurr

Not re- Not re-
ported ported
[+] 2

<1

2 ——

3




Table 1 (Continued}

Host

Yector or
Intermediate Host

Disease

Role of Host

in Disease Pathogen

haradrius voiciferus
il1deer

orvus drachyrhynchos

ommon Crow

Culex tarsalis

Culex pipiens

Culiseta in~rnata

Dermacentor andersoni

Ornathodoros hermsi

Haemaphysalis
leporis-palustris *

Culex tarsalils

Western equine
encephalitis

St. louis
encephalitis

Western equine
encephalitis

St. Louis
encephalitis

Western equine
encephalitis

Tick paralysis

Colorado tick
fever

Anaplasmosis

Rocky Mun,
spotted fever

Rabies

Tularemia

Q. fever
Bruci{llosus
Lymphocytic

chloriomeningitis

Western equine
encephalitis

Relapsing fever

Roeky Mtn,
spotted fever

Q. fever

Tularemia

California
encephalitis

Rickettsia
dizease

Western equine
encephalitis

Mosquito host Virus

reservoir

Tick host None

Yirus

Anaplasma marginale
Rickettsia rickettsii

Virus
Pasteurella

tularensis
Coxiella burnetii
Brucilla sp,
Virus '

ick host
reservoir

Borrella hermsi{

Tick host Rickettsia rickettsi!

Coxlella brunetit

Pasteurella
tularensis

Virus

Rickettsia canada

Tiek host, ‘irus
mosquito host

reservoir

Mosquito host
reservoir

(Continued)

Human
Hosts of Infections
Economic Significance _per Year
Man, horse, rodent, 0
passerine bird,
domeatic bird
Man, Norwvay rat,
cattle, rabbit,
rodent, dog, pase
erine bird Not re-
ported

Man, Norway rat,
Townsend's vole,
rodent, domestic
bird, passerine
bird

Man, domestic bird,
passerine bird

Man, passerine bird

Man, horse, Norway
rat, passerine
bird, domestic
bird, killdeer

Average
for

State |

2

<1

<1

Not re-
ported
2

<1

<1

<

Likelihood
of
Occurrence X,

-3 o
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Table 1 {Continued)

Host

Vector or
Intermediate Host

Disease

Role of Host
in Disease

Pathogen

Corvus brachyrhynchos

Common crow
(Continued)

Turdus migratorius
Robin

Culex pipiens

Culiseta inornata

8imulid fly ¢

Ceratopogonid fly
8imulia fly

Mosquito ap. 1
Ceratopogonid fly

Haemarhysalis
leporis-palustris

Ornathodoros hermsi

Culex tarsalis

A

Western equine
encephalitis

Avian trypanoe
somiasis

Leucocytozoonosis

Avian trypano-
somiasis

Filariasis
Leucocytozoonosis

Rocky Mtn,
spotted fever

Q. fever

Tularenia

California
encephalitis

Rickettsia disease

Western equine
encephalitis

Relapsing fever

Western equine
encephalitis

Mosquito host
reservoir

Host

Host ?
Host

Tick host

Tick host
reservolr

Mosquito host
reservoir

Virus

Trypanosoms sp.

Leucocytozoon st.

Trypanosoma avium

Trypanosoma sp.
Microfilaria sp.

Leucocytozoon sp.

Rickettnaia rick-
ettsii
Coxiella burnetii
Pasteurella
tularensis
Virus

Bickettsia canada
Virus

Borrells hermsii

Yirus

(Continued)

Hosts of
Economic Significence
Man, Norvay rat, pas-

serine bird, domes-
tic bird, killdeer,
horse

Man, horse, Norway
rat, passerine
bird, domestic
bird, killdeer

Passerine bird,
aquatic bird

Passerine bird,
domestic bird

Passerine bird ?
Bird ?

Aquatic birdy passer-
ine bird

Passerine bird, do-
meatic bird, man,
rabbit

Man, Norwvay rat,
Townsend's vole,
rodent, domestic
bird, passerine
bird, killdeer

Man, horge, Norvay
rat, passerine
bird, domestic
bird, killdeer

Human
Infections
per Year
0

Average
for

State

2

<1
a

<1

Likelihood
of

Occurrence

>

(Sheet &



Table 1 (Concluded)

Vector or Role of Host
Rost Intermediate Host Disease in Disease Pathogen
urdus migratorius Culex piptens Western equine Mosquito host Virus
obin encephalitis reservoir
{Continued)

Culiseta inornata

Hosts of

Economic Significance _per Year

Man, Norway rat,
passerine bdbird,
domeatic dird,
killdeer, horse

Man, horse, Norvay
rat, passerine
bird, domestic
bird, killdeer

Human
Infections

o]

Average
for

State

2

Likelihood
of

Oceurrence

®

e

(Sheat

5

o!



Table 1: WNotes, Miller Sands

These diseases are related to water temperature; water temperature
should not be increased.

A rickettsial disease carried by a fluke in a fish.

An average of seven cases per year of rabies in wild animals occurs
in the state.

There are no significant medical or veterninary diseases currently
known to be related to nutria.

Avian botulism can be exceptionally harmful to populations of
waterfowl during periods of drought.

Leucocytozoonosis may be fatal to immature waterfowl.

Undoubtedly there are many infected birds. This is a common dis-
ease, but only occasionally reported.

(Sheet 6 of 6)
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Table 2

Potential Medical and Veterinary Dissases at Bolivar Peninsula

Human Average Likelihon!
Yector or Role of Host Fosts of Infections for of
Host Intermedi{ate Host Disease in Disease Pathogen Economic Significance _per Year State  Occurrenc:
Dasypus novemcinctus Amblyomma amer{canum Tularemia Tick host Pasteurella tula- Man, cattle, swine, 1 12 [}
rensis sheep, horse,
Arzadillo Rocky Mtn, spotted Rickettaia rickettsi{ cat, goat, rabbit, 2 18 a
fever chicken
Q. fever Coxiella burnetif [+ 0 c
Tick paralysis None
Tristoma protracte Chagas' dinease Tick host, Schizotrypanum cruzi Man, cotton rat,
T, rubida bug host house mouse, opos-
[+ gerstaeckery reservolr sum, goat, cattle,
I. heidemanni dog, cat, svine,
Lo Longigel horse, raccoon
[+ sanguisuge
[. meyista
hodinus prol{xus
Reduviius personatus
pelanclestes picipes
Panstrongylus megine
tus
Prutryus sp.
Qrnattiodoros turicata
None Leprosy Host reservoir? Mycobacterium leprae Man 3 2% a
Procyon lotop Jriatoma protracta Chagas' disease Tick host, Schizotryponum cruz{ Man, cotton rat, o ¢ ¢
Raccoon T, rubida bug host house mouse, opos-
I. gerataeckert reservoir sum, goat, cattle,
1. beidemann dog, cat, swine,
3. longipes horse, armadillo
3. sarguisuga
T, mepista
hodirus prolixus
Reduviius personatus
Melanclestes picipes
fanstronguius megis-
us
[ré?‘zru- o,
Qrnnthiodoros turicats
Apblycmms maculatum Leptospirosis Tick host Leptospira pomona Man, dog, cat, horse, 2 5 n
Rickettsin-1ike Rickettsia sp, cattle, goat, sheep 0 4 c
fever
rmancente Rocky Mtn, spotted Rickettsia rickettsiy Man, dog, cattle, 2 18 a
yarisbiiis fever horse, cat, svine,
TNularemis Panteurelln tula- house mouse, cotton 1 12 a
reneis rat, rabdit, pas-
Anaplasmosis Anapiasma marginale serine dbird Y e
Colorado tick fever Virus ° 4
Tick paralysis Rone
8t, Louls Virus 1 8 .
encephalitis
(Shenr

(Cont inued)




Table 2 {Continued)

Human Average Likeli:
Vector or Role of Host Hosts of Infections for of
Host Intermedinte Host Disease in Disense Pathogen Economic Significance per Year State QOceurren:«
Procyon lotor Ixodes scapularis Tularemia Tick host Pasteurella tula=- Man, rabdbit, dog, 1 12 A
rensis cattle
Raccoon {Continued) Anaplasmosis Tick host Anaplasma marginale ' o o] c
Mus musculus Tenebrionid Tapevorm infection Definitive Hymenolepis nana Man Not re~
beetles host and rted
House mouse Notopsullus fasciatus reservoir ‘ po‘
Xenojsylla cheopis
None Toxoplasmoais Reservolr, Toxoplasma gondii Man, redent, domestic 0
animals
Amblyomms americanum Tularemis Tick host Pasteurells tule- Man, rabbit, cattle, 1 12 a
rensis sheep, swine,
Rocky Mtn. spotted Rickettsia rickettsii horse, cat, goat, 2 18 n
fever chicken
Q-fever Coxiells burnetiy [}
Tick paralysis Kone ‘ t I
Dermacentor Tick paralysis Tick host None Man, dog, cattle,
variabilis Rocky Mtn. spotted Rickettsin rickettnif horse, cat, svine, 2 18 a
faver cotton rat
St, Louis Virus 7 8 [
encephalitis
Tularemia Pasteurella tula- 10
rensis
Anaplasmosis Anaplasma marginale 0 0 e
Colorado tick fever Virus 4] ¢
Ornithodoros dacot{ Endemic typhus Tick host Rickettsia sp. Man, cotton rat 20 b
(Texas strain) reservolr
Rickettsial pox Rickettsis ekari
Allodermanyssus Rickettsial pox Mite host Rickettsia akari Man
sanguineus reservoir
Priatoma protracta Chagas' d{sease Reservoir Schizotrypamum cruz{ Man, dog, cat, svine,
[, rubida horse, goat, opos-
. gerstaeckery sum, raccoon, cat=
T. heidemarni < tle, cotton rat,
T. longipes armadillo
. sanguisuga
[ megistae
Rhodinus prolixus
Reduviius personatus
Melarolestes picipes
Panstrongylus mepis=
tus,
Erutyrus sp.
Ornathodoros turicata
Acdes aegypti Western equine Virus Man, horse, house <1 b
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Shee'
(Continned) {Shee
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Table 2 (Continy~d)

Human Average Like.
Vector or Role of Homt Hoste of Infections for :
Host Intermedinte Host L aense in Dincane Pathogen Economic 3lgnifirance per Year Jtnte cLrre
Mus musculus Aed»g sollicitans Fastepn »~quine Reservolr Yirus Man, horse, l.use 9 «1
House mouse rneettalitis mouse, cotlon raet,
jomestic bird, pease
(Cont{nued) serine Lirg
Culex pipiens
Eaztern squine
encephmlitls
St. louis 7 8
encephalitin
Cuiex tarsalis Weatern ejuine ] «l
encephallc i
St. louir T L]
encephalitis
Sigmodon hispidus Amt lyomma americanum Rorky Mtn. fpotted Rickettsin ri-kettell Man, cattls, svine, 2 10 "
Cotton rat fever 10€, *at, sheef,
Q. fever Coxfella burretii horae, gust, re [ [}
Tular-mia Pasteurrlia tulne tie, houge mouse 1 12 "
rensis
Tiok taralysis Nonea [+]
Amt lyomma maculatum Lepotaspironis Tiek host Leptospirm pomona Man, for, t, horme, bl
Rickettsinaiike Rickettuin =1.7 ‘attie, aheep, recs Q
faver

Orr {thodoros talle

Dermacentor
carintilis

Ix ey dentatus

Haymaphyrelis
leporis-palustris

Relapaing fevep
Q. fever

Tick paralysis

Rorky Men, spotted
faver

Coloradn tick faver

Tularsmia

St. louls
encephal i iy
Anaplaamosis

Rocky ¥tn, spotted
foyey
Tularemia

Roeky Mtn, spotted
feynr

Q. fever

Tularemis

Wegtarn equine
sncephelitlsa

Californin
Focepialitls

Borella neotragicus

Coxjella turnesdit
Soxsel A turnerll

None
Rickectsin rickettsld

Virus

Parteurelin tula-
reneis

Tirus

Armpin mn marginmle

Rickettsin pickettel]

Pasteurelln *ula-
[ensis

Pickettole picketestt

Coxielln burnetif

Enstegrrila tuine

renals
Yirus

l

feont Inued )

~oon, cotton ret

Man, opossum, Yorvay
rat, blark ret,
norse, pwine,
attle

Mar, dog, tie,

rLorse, cat, svire,
nous® mouse

Han, Norwey rat, rete
bit, chliium

Biner rat, swamj rabe
vlt, puzarrine ang
fomestic tird
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Tuble

¢ (Continusa)

Human Average Like!!l:
Vector or Role of Host Hosts of Infections for
Host Intermedinte Host Disease in Diseane Pathogen Fconomic Significance per Year State Qceurr:
Sigmodon hispidus Hacmaphynalis Rickettsia diseass Rickettsia canada [¢]
leporis-palustris
co?ég:t;;;;a) EContinued$
1xodes scapularis Tularenmia Tick host Parteurells tulae Man, dog, cattle, 1 12 "
rensis Norwvay rat
Anaplasmosis Anaplinama marginale Q 0
Relapsing fever Borelin neotropicus
Q. fever Coxiellm burnetif
- N ,
Ornithodoros bacoti Endemic typhus Tick host Rickettsia sp. Man, house mouse
(Texas strain) regervolr 0
Rickettsial pox ‘ Rickettsia nkari
Aeles aegypti Western equine Reservolr Virus Man, horse, house «
encephalitis mouse, Jotton rat,
domestic bird, pas~-
serine bird
Aeleg sollicitens Fastern equine
encephalitis
Culex pipiens Western equine
enceghalis!
faptern «qu
encertalic
3t. lwuls 1 8 “
encephalitis
Culex tarsalis Western equine 0 «1
encephalitis
8¢, louis 7 5
encephalitis
Sylvilagzus squaticus Amplyomma americanum Rocky Min, spotted Rickettsis ricketeri{ Man, cattle, dog, ? 18
fever cat, svine, sheep,
Svasp rabbit Tularemis Pasteurella tuls- horse, gost, rabe 1 12
rensis bit, house mouse
Q. fever Coxiells burneviy 4 0
Tick parslysis Kone 0 [+]
Ha-paphyssiis Rocky ¥in, spotted  Tick host Pickettsin rickettsii Black rat, cotton 2 18 "
leporis-palustris fever rat, passerine
Q. fever %gllell- burnetis bird, domestic dird ] o
Tularemia Reservoir agteurella tula- 1 32 "
[ensls
Western equine Yirus 0 <1
encephalitie
Californis Tick host [¢]
encephalitis
Aejep sollfcitang Eastern equine Reservoir Man, cotton rat, pase .1
encephalitis serine bird, domes=
tic bird, opossus,
roat
Gaprs hirscus Argag persicus Avian spiro- Tick host Spirochacts sp. Man, duck, chicken, .- .- :
fost chaetes plgeon

{Continued)




Table 2 (Continued)

Human Average Likel{hc..
Yector or Role of Host Hosts of Infections for of
Host Intermediste Host Disenne in Disease Pathogen Economic Significance _per Year State Ocgurren::
Capra hiracus Argas persicus Fowl cholera Tick host Pasteurella avicida Man, duck, chicken, - - 4
soat (Continued) Continued) Fovl paralysis None pigeon - - El
Anthrax Bacillis anthracis z
Fowl relapsing Borella sp.
fever
Human relapsing Borella neotropicus
fever
Endemic typhus Rickettsia 20 t
Yellovw fever Charon euagatus Y] ¢
Tetanus Cloatridium tetanid ? 11 [
Weatern equine Yirus 0 <1 T
encephalitis
Amblyomma americanum Tularemia Pasteurella tulae- Man, cattle, sheep, 1 12 A
rensis cat, hors swine,
Rocky Mtn, spotted Rickettsia rickettsii chicken, rabbit, 2 18 A
fever armadillo, house
Q. fever Coxiella burnetif nohse, cotton rat ] [} ¢
Tick paralysis Rone 0 0 <
Amblyorma maculatum Leptospirosts Leptospora pomona Man, dog, cat, horse, 2 5 a
Rickettsia~like Rickettsia sp, cattle, sheep, rac- ¢
fever coon, cotton rat
Dermacentor andersoni Tick paralysis None Man, radbdbit, cattle,
Colorado tick fever Virus rodent
Anaplasmosis Anar .asma parginale
Rocky ¥tn, spotted Ricrettsin rickettsdt 2 13 3
fever
Rabies Yirus 0 <1 "
Tularenis Pasteurelin tulne 1 12 .
rensis
Rickettsia di- Pickettsia draportics ] ] o
aportice
infection
Q. fever foxiella burnetil 0 c
Western squire Werepuctir Hras <1 b
encephalityi: i o
Brucilosis bBracllia np, 12
Lymphoeytic chloe 9 [} D
riomeningitis
Aedes sollicitans Eastern equine Reservolr Yirus Man, passerine bird, <1
encephalitia horse
Triatume protracts Chazas' Afsease Schizotryyanum cruzi Man, cotton rat, N
1. putids OposSUR, TPRSEOON,
1. gerstaechery armadillo, cattle,
« hej jeman) svine, dog, cat,
o jorgipes horse, house mouse
s perguisugy
. pegisty
0d 1. 0] xus
Deduviiyp personatvp
(Continued)
(Bherr




Tautle . (Continued)
Human Average Likelihooa
Veetor or Role of Host Hosts of Infections for of
Host Intermediate Host Disease in Disease Pathogen Economic Significance _per Year State  QOccurren-:
Capra hiracus Melanclestes picipes Chagas' disease Reservoir Schizotrypanum cruzi Man, cotton rat, [ [} [
Goat (Continued) Panstrongylus megis- Opossum, I'acCCOON,
tus armadillo, cattle,
Erutyrus sp. swine, dog, cat,
Ornithodoros turicata horse, house mouse
Anhinge anhinga Argas persicus Avian spirochaets Tick host Spirochaeta sp. Man, goat, domestic 4
Anhinga Fowl cholera Pasteurella avicida bird, barn svallow ’
Fowl paralysis None
Anthrax Bacillus anthracis ¢
Fowl relapsing Borellia sp. q
fever
Human relapsing Borellia neotropicus [
fever
Endemic typhus Rickettsia sp. 20 b
(Texas strain)
Plague Yersinia pestis 10 <
Brucillosus Brucilla sp. <l 23 b
Yellow fever Charon evagatus 0 0 c
Tetanus Clostridium tetani ? 11 a
Wedtern equine Virus o <1 t
encephalitis
Charsdrius vociferus Amdblyomma maculatum Leptospirosis Leptospira pomona Man, dog, cat, horse, 2 5 8
3 %i11deer Rickettsia-like Rickettsia sp. cattle, sheep, 0 0 e
Va fever goat, raccoon, cote
ton rat, passerine
bird
Aedes aegyptd Western equine Reservolr Virus Man, horse, houze <1 b
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Aedes sollicitans Zastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
8t. Louis 7 8 a
encephalitis
Culex tarsalis Western equine 0 <1 b
. encaphalitis
8t. Louis 7 8 8
encephalitis :

(Continued}
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Table & (Con*inued)

Human Average Like:
Vector or Role of Host Hosts of Infections for "
Rost Intermediante Host Disnense in Disease Pathogen EFconomic Significance per Year Btate  Occurre:
Coccyrus americanus Aedes solliditans Fantern equine Regervoir Yirus Man, horse, house \ <1 [
encephalitis mouse, cotton rat
Yellov-billed cuckoo domestic bird, pas-
(Continued) serine bird ;
Culex pipiens Western equine
encephalitis
Eastern equine
‘ encephalitis
/ St. Louis ' T 8 a
encephalitic
lex tarsalis Western equine [\] <1
encephalitis ‘
/ S5t. Louis ' T 8 u
( encephalitis
Yyiarchus crinitus Amb xm‘ americanum Rocky Mtn, spotted Tick host Rickettii., rickettsi{ Man, cattle, sheep, 2 18
Great crested fly- faver svine, horse, cet,
% her Tularemia Pasteurella tula- rabbit, cotton rat, 1 12
entche rensis house mouse, armna-
2. fever Coxiella burnetil d{1lo, domestic 0
Tick paralysis None bird, wild bird
Hirundo rustica Argas persicus Avian spirochaetes Spirochaeta sp. Man, goat, mourring :
Sarn swallow ?ovl cnolera Pasteurella avicida dove, domestic bird *
ovl paralysis None
Anthrax Bacillus anthracis .
Fowl relapsing Boriella ep. *
fever
Human relapsing Boriella neotropicus
fever
Endemic typhus Rickettsia sp. 20
{Texas strain)
Plague Yersinia pestis o
Yellow fever Charon evagatus 0
Tetanus Clostridium tetant ? 1 [
Western equine Yirus 0 <
. encephalitis
Ixodes brunneus Fovl paralysis None Passerine bird 0 0
Coryus brachyrynchos Amblyomma americanum Rocky Mtn, spotted Rickettsis rickettsii{ Man, cattle, sheep, 2 18 "
Crow fever horse, svine, cot-
Tularemia Pasteurella tula- ton rat, opossum, 1 12 {
renegls armadillo, house
Q. fever Coxiells brunet{f mouse, raccoon, 0
Tick paralysis None passerine bird 4
Western equine Resepvolr Virus <1
encephalitis
8t. louis 1 8
encephalitis
Aedes segypti Western equine Man, horse, house [*] < !
encephalitis mouse, cotton rat,
domestic bird4, pas-
(Continued) ferine bird
. R TR R T CRE A T -
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row (0ontiaed)

#imus rolyglottos
Yockingdbird

Tl

Clex tupree

Auopheles guai-
rimaculatus

Culex pigiens
Co tarsalis

Aedes wepyrti

Aedes sollicitans

Culex piglens

Cajex tarsalis

Fartor, ny

enmeprait

Avian maiarin

Western equine
encephalitis

Fastern equine
encephalir iz

Westerr. cyulne
enceptallic s
Eastern ~juine
encephalliely
S0y toule
encettaliclr
Western ejufne
encephalis iy
8t, louts
encephalitier

e ot Howe

Reservolr

Ly

ignamod! o retice
wlatum

ViruR

{fontinued)

B L ey

drete v

— e
aoe! "

VAL, horae, @ oe

mouse, Tottor rac,
fomeatic t'=i, (mre
rerine tirt

Tes e vat, can,
riack rat, fomertic
tirt, jasrerine

tiry

Passerine bira,
sourning dove

Yan, horse, house
mouse, cotton rat,
iomestic bird, pase
serine bird

7 1
~ <
v »
i 1
2 <1
f
«
~ 2
T
) <
T




Table 2 {Continued)

Host

Jector or
Intermedinte Host

Disease

Role of Rost

in Disease

Pathogen

Mimus polyglottos
Mockingdbird (Continued)

Amblyotma americanum

Amblyomma maculatum

Barmazhysalis
leporis-palustris

Culteld f1y
Simulid fiy

Simulld fly
Culicld fly

Aedes segptt

Aedes sollicitans

Culex pipiens

Lulex pipiens
Acdes sollicitany

Rocky Mtn, spotted
fever
Tularemia

Q. fever
Tick paralysis

Leptoaplrosus
Rickettsia-1like
fever :

Rocky Mtn, spotted
fever

Q. fever

Tularemia

Western equine
encephalitis

California
encephalitis

Rickettsia canada
disesne

Avian malaria

Hae oproteus ine
1sction

Leucocytozoononis
Fllariasts

Western equine
encephalitis

Eastern equine
encephalitis

Western equine
encephalitis

Eastern equine
encephalitis

St. Louis
encephalitis

Bt, Louis
encephalitis

Tick host

Reservoir

float

Reservolir

Ricketteia rickettsit

Fasteurells tula-
rensis
Coxiells burnetif

None

Leptospira pomona
Rickettsia sp,

Rickettsia rickettsii

Coxiella burnetit
Pagteurella tula-
rensis
Virus

Rickettsia c¢anada

Plasmodium sp.
Haemoproteus sp.

Leucocytoroon sp.
Microfilaris sp.

Yirus

{Continued)

Man, house mouse

Rosts of

horse, awine, cot=
ton rat, opossum,
armadillo, house
mouse, raccoon, pas=-
terine bird

Man, passerine bird,

dog, cat, cattle,
horse, goat, sheep,
rabbit, raccoon,
cotton rat

Cotton rat, cat,

black rat, domestic
bird, passerine
bird

Passerine dird

Man, horse, house

mouse, cotton rat,
domestic bird,) pas«
serine bird

cotton rat, passér=
ine bird, domestic
bird

Human
Infections

Feonomic Significance _per Year
Man, cattle, sheep,

2

-

on oo

o

Average Likelihond

for of
State Occurrence

18 a
12 a
0 e
0 4
5 A
0 ¢
18 4
12 a
<1 L]
0 c
c

4

<} v
8 n

(Sheer



Table 2 {Continued)

Host

Vector or

Intermedinte Host

Diseasne

Role of Host
in Disease

Hosts of

Pathogen Economic Significance

1xostoma rufum

sown thrasher
{Continued)

Turdus migratorius
Eobin

Anmblyomma americanum

Amdlyomma maculatum

Ixodes drunneus

Ixodes dentatus

Yinemaphysalis

leporis-palustris

8imulid fly
4
Simulid fly

Culieid Ny
Anopheles quad-

rimaculatus

Culex pipiens '
C. tarsalis

Aedes wepypti

Aedes sollieitans

L

Rocky Mtn. spotted
fever
Tularemia

Q. fever
Tick paralysis

leptospirosis
Rickettsia=like
fever

¥1l4 bird paralysis

Rocky Mtn, spotted
fever

Tularemia

Rocky Mtn. apotted
fever
Tularemin

Q. fever
Rickettsim canuda
disease
Western equine
encephalitis
California
encephalitis

Leucocytozoonosis
Trypanosomiasis

Haemoproteus in-
fection

Filarissis
Avian palaris

Western equine
encephalitis

Zastern equine
encephalitis

Tick host

Host

Reservoir

Rickettsia rickettsii Man, cattle, &ng,
sheep, horse,

Pasteurella tulae swine, cat, goat,

rensis house mouse, cotton
Coxiella burmetif rat, armadillo,
None raccoon, domestic

bird

Man, dog, cat, horse,
cattle, goat,
sheep, raccoon,
eotton rat, pas-
serine bird

Leptospira pomona
Rickettsia sp.

None Pagserine bird '

Rickettsis rickettsii Man, rabbit, Norwvay
rat, cotton rat,
passerine bird

Pasteurella tula-
rensis

Rickettsia rickettsii Rabbit, cotton rat,
cat, domestic bdbird,
passerine bird

Pasteurella tula-
rensis

Coxjella burnetii

ickettsia canada

Virus

Leucocytozoon sp. Passerine bird
Trypanosoma avum

Haemoproteus sp.

¥icrofilerls sp.

Plaspodium retice
ulatum

Passerine bird,
mourning dove

Yirus Man, horse, house
mouse, cotton rat,
domestic bird, pase

serine dird

{Continued)

Human Average Likelihood
Infections for of
per Year State  Occurrence
2 18 a
1 12 a
0 0 N
0 o} [
2 s a
0 o ¢
0 [o} a
2 18 a
1 12
2 18
1 12
o] 3 ~
4
<1 *
<1 4

Stieet




Table 2 (Continued)

Human Average Likelihon:
Yector or Role of Host Hosts of Infections for of
Ront Intermediate Host Disense in Disease Pathogen Economic Significance _per Year State  Occurrence
Turdus mfgratorfus Culex piptens Western equine Reservoir Virus Man, horse, house 0 <1 b
encephalitis mouse, cotton rat,
Robin (Continued) Eastern equine domeatic bird, pas- 0 <1 b
encephalitis serine dird
St. Louis T 8 "
encephalitis
Culex tarsalis Western equine 0 <1 b
encephalitis
8t. louis T 8 a
encephalitis
Ixodes brunneus Wild bird paralysis Tick host None Passerine bird o] [} q
Huemaphysalis Rocky Mtn, spotted Rickettsian rickettsii Rabbit, cotton rat, 18 a
lcmris-galultril fever cat, domestie bird,
Q. fever Coxiella burnetit passerine bird o] o c
Tularemis . Pasteurells tulae 1 12 [
rengis
Rickettsia canada Rickettsia canads ] 0 c
disease
Western equine Reservolir Virus «1 t
encephalitis
California [} c
encephalitis
Polioptila caerulea Haemaphysalis Rocky Mtn. spotted Tick host Rickettsia rickettsit 2 18 a
leporis-palustris fever
Blue-gray gnatcatcher Q. fever Coxiella burnetit 0 0 c
Tularemia Pasteurslla tula- 1 12 a
rensis
Rickettsia canada Rickettsla canada [¢] [ ¢
discase
Western equine Reservolir Virus a b
encephalitis
California 0 <
encephalitis
Aedes sepypti Western equine Man, horse, house <1 ©
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Aedes sollicitans Enstern equine
encephalitis
Culex pipiens Western equine
encephaiitis
Eastern equine
encephalitis
8t. louis 7 8 a
encephalitis
{Continued) (Sheer
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Table 2 (Continued)

Human Average Likelin:
Vector or Role of Host Rosts of Infections for of
Nost Intermediate Most Disease in Disense Pathogen Economic Significance _per Year State Occurre:
Polioptila caerulea Culex tarsalis Western equine Reservoir Virus Man, horse, house [} «
- encephalitis mouse, cotton rat,
m‘(‘;o::x“::';"“"h" 8t. Louis domestic bird, pas- 1 8 "
encephalitis serine bird
Regulus calendule Ixodes brunneus Wild bird paralysis Tick host None Passerine bird [+] 0 1
Ruby-crowned kinglet Acdes aegypti Western equine Reservoir Yirus Man, horse, house <} H
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Aedes sollicitans Fastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
8t. Louis 7 8 -
encephalitis
Culex tarsalis Western equine [} <1
encephalitis
8t. Louis T 8 "
encephalitis !
Anthus spinoletts Ixodes brunneus Wil4 vird paralysis Tick host None Passerine bird [} 1
Water pipit Aedes sollicitans Pastern equine Reservolir Virus Man, horse, house «1 t
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
- 8t. Louls T 8 a
encephalitis
Culex tarsalis Western equine 0 <1 e
encephalitis
St, Louls 7 8 a
encephalitis
Lanius ludovicianus Amblyomma americanum Rocky Mtn, spotted Rickettsia rickettsii{ Man, cattle, dog, 2 18
Loggerhesd shrike . fever sheep, horse,
G Tularemia Pasteurella tula- svine, cat, goat, 1 12
rensis house mouse, cote
Q. fever Coxiella burnetit ton rat, armadillo, ] o
Tick paralysis None raccoon, domestic 0 0
bird, passerine
bird
. (Continuedq) (She




Table 2 {Continued)

Human Average Likelihood
Yector or Role of Nost Hosts of Infections for of
Host «edltermediste Moot Disease in Disesse Pathogen Economic Significence _per Year State  Ocourrence i
lanfus Judovicienug Amblyomme maculatum Leptospirosis Tick host Leptospira pomona Man, dog, cat, horse, 2 S s
Rickettsin=1like Ricketteia sp, cattie, goal 0 0 ¢
Loggerheead shrike —_—— * *
ﬁ:nt.i a) fever sheep, raccoon,
cotton rat, passer- .
{ne bird
Naemaphysalls Rocky Min. spotted Rickettsin rickettsij Rabbit, cotton rat, 2 18 A
‘cmrh-gnlunrlg fever cat, domestic dird,
Q. fever Coxiella burnetiy passerine bird 4] 0 3
Tularemis Pasteurells tula- 1 12 [
rensis
Rickettsia canada Rickettsis canads 0 [] [
disease
Western equine Virus <1 b
encephalitis
Californiae [} e
encephalitis
fAedes segypti Western equine Reservoir Man, horse, house <l b
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Aedzs sollicitans Zastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Zastern equine
encephalitis
St. Louts 1T a
encephalitis
Culex tarsalis Western equine 0 <1 b
encephalitis
8¢, Louis T 8 [
encephalitis
Seiurus sotacills Amblyomma americanum Rocky Mtn, spotted Tick host Rickettsia rickettsi{ Man, cattle, dog, 2 18
. ¥ fever sheep, horse,
ioulsians watert B Tularenis Pasteureils tula- svine, cat, goat, 1 12
rensis house mouse, cotton
Q. fever Coxjella burnetit rat, armadillo, [+] [} ¢
Tick paralysis None raccoon, domestic R [
bird, passerine
) bird
xodes brunneus ¥{14 dird paralysis None Pesserine dird ’ 4
emaphysnlis Roeky Mtn, spotted Rickettsia pickettsfl Rabbit, cotton rat, 2 18 [
deporis-palustrig fever cat, domestic bird,
Q. faver Coxiella burnetif passerine dbird /] 0 c
Tularemis Pasteurells tula= 1. 12 [
rensis
Rickettsls caneds Mickettsia canadsy 0 0 ¢
disease
e g . (Cont {nued) (Bheet -




Tuble

ontinued)

Pathogen

Virus

Rickettsia rickettsii

Pasteurella tula-

Coxiella burnetii

Leptospira pomona

Rickettsia pickettsid

Coxiells bdurnetii

Pasteurella tula-

Rickettsia canada

Virus

Plasmodium hexamerium

Virus

Yector or Role of Host
floxt Intermediate flost Disease in Diseasze
Sejurus motac{lls Baemaphysalis Western equine Reservoir
leporis-palustris encephalitis
w?é;ﬁ:&‘)'nmm E Continued) California
encephalitis
Aedes aegypti Western equine
encephalitis
Aedes sollicitans Pastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Zastern equine
encephalitis
8t. Louis
encephalitis
Culex tarsalis Western equine
encephalitis
8t. Louis
encephalitis
Sturnells magme Amblyomma americanum  Rocky Mtn. spotted
fever
Eastern mesdovlark Tularenia
rensis
Q. fever
TicX parslysis Xone
Anhlyomma maculetum Leptospirosis Tiek host
Rickettgia=like Rickxettsia sp.
fever
nemaphye Rocky Min, spotted
2 - ] fever
Q. fever
Tulsresis
rensis
Mgh-te, g ceneds
[P
= e v . me
M is
Coalint
oteephalitis
Culex pipieng Avien mlaris Bost
Aedey sepypti Westorn equine Repervoir
encephalitis

(Continued)

Hosts of
Xconomig Significance
Rabbit, cotton rat,

cat, domestic bird,
passerine bird

Man, horse, house
mouse, cotton rat,
domestic bird, pas-
serine bird

Man, cattle, dog,
sheep, horse,
swine, cat, goat,
house mouse, cotton
rat, armadillo,
raccoon, domestie
bird, passerine
bird

Man, dog, cat, horse,
cattle, gost,
sheep, raccoon,
cotton rat, passer-
ine bird

Rabbit, cotton rat,
cat, domestic bird,
passerine bird

Passerine dird

Man, horse, house
mouse, cotton rat,
domestic dird, pas-
serine bdird

Human Average Likelihood
Infections for of
per Year State  QOccurren.-

0 <1 b

o ¢

<1 b

7 8 a
0 « b

T 8 a

2 18
1 12

0 0 ¢
[ 0 ¢

2 5 a

0 0 ¢
F 18 a

0 0 ¢

1 12 a
0 o <
<1 b

' 0 c

o d

<1 \d

(Sheer



Table 2 (Continued)

Yector or Role of Host
Rost Intermediate Hoat Disense in Disease Pathogen
Sturnella magne Aedes sollicitans Eastern equine Reservoir Yirus
Eastern meadovlark encephalitis
(Continued)
Culex piplens Western equine
encephalitis
Rastern equine
encephalitis
8t. Louis
encephalitis
Culex tarsalis Western equine
encephalitis
8t. louis
encephslitis
Agelsius phoeniceus Amblyomma americanum Mocky Mtn. spotted Rickettsia rickettsit
fever
Ped-vinged blackbird Q. fever Coxiella burnetid
Tularemis Pasteurella tula-
rensis
Tick paralysis Kone
Amblyomma maculatum  leptospirosis Tick host Leptospira pomona
. Rickettsis~like Rickettsim sp.
fever
Haemaphysalis focky Mtn. spotted Pickettnin rickettsid
leporis-palustris fever
Q. fever Coxiells burnetif
Tulareais Pasteurells tula-
rensis
Rickettsia canads Rickettsis canada
disease -
Vestern squine Reservolr Virus
encephalitis
California
encephalitis
" Permacentor Tick paralysis Tick nost None
yariabilig Rocky Mtn, spotted Rickettsis rickettsi}

fever
Tulareszis

Ansplasmosis

Colorsdo tick fever

Bt. Louis
encephalitis

Pasteureile tula-

rensis

Anaplesma parginale
Yigus

i

{Continued)

Hosts of
Fconomic Significance
Man, horse, house

mouse, cotton rat,
domestic bird, pas=
serine bird

Man, cattle, dog,
sheep, horse,
awine, cat, koat,
house mouse, cotton
rat, armadillo,
raccoon, domestic
bird, passerine
bird

Man, dog, cat, horse,
cattle, goat,
sheep, raccoon,
cotton rat, passer-
ine bird

Rabdbit, cotton rat,
cat, domestic bird,
pagserine bird

Man, dog, cattle,
horse, cat, house
mouse, cotton rat,
reaccoon, opossum,
covbird

Human
Infections

per Year
[+

an o

~o

NOO B N et—C

Average Likelihood
of

for

State

a

[-R¢

18

12

QOceurrence
b
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Table 2 {Continued)

HRuman Average Likelit.
Vector or Role of Most Hosts of Infections for of
Nost Intermediate Host Disruse in Disease Pathogen Economic Significance _per Year State  Occurren::
Agelafus phoeniceus Aedes segypti Western equine Reservoir Virus Man, horse, house <1 b
encephalitis mouse, cotton rat,
Py ";““"‘ domeatic bird, pas-
ontinued serine bird
Aedes sollicitans Eastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
8t. Louis 7 8
encephalitis
Culex tarsaliy Western equine 0 <1 |2
encephalitis
8¢, louls 1 8 a
encephalitis
Culex pipiens Avian ralaria Hos®. Plasmodium relictum Passerine bird 0 o 4
P. cathemerium
P. elongatum
P. hexamerium
E. sp.
8imulid fly Haemoproteus Haemoproteus sp.
’ infection
8imulid fly Leucocytoroonosis Leucoeytozoon sp.
8imulid fly Trypancsomiasis Irypanosoms avium
Mosquito Filartasiy Yicrofilaris sp.
Quiscalus quissule Amblyomma maculatum Leptospirosis Tick .ost Leptospirs pomona Man, dog, cat, horse, 2 5 h
Rickettsia~-like cattle, goat, 0 0 c
Common grackle fever sheep, raccoon,
cotion ret, pase
serine bird
Ixodes drunneus ¥114 dird parslysis None Passerine dird [ 0 1
Jxodes dentatus Rocky Min, spotted Rickettuia rickettsif u-n. passerine dird, 2 18 L3
fever ¢ bird, rabe
Tularemis Pasteurells tuls. N'.. Norvay rat, 1 12
Lensis cotton rat
semaphysal Rocky Mtn, spotted Rigkettais rickettsii Rabbit, cotton rat, 2 18
jep-ris-paluystris fever cat, domestic dird,
Q. fever Coxiells burnet passerine dird [} 0 c
Tularemis Euteurelh tulae ) 12 a
I!n!!l
Californian Reservoir Virus [4 4 ¢
encephalitis
Vestern equine 0 a b
encephalitis
re—————, (Continued) (8hee:

AR

r




Table 2 {Cuntinued)

Host

Quiscalus gquiscula

Common grackle
(Continued)

Molothrus ater
Brown-headed cowbird

Vector or
Intermediate Hoat

Disense

Role of Host
in Disease

Pathogen

Hosts of
Economic Sign{ficance

Aedes aegypti

Aedes sollicitans

Culex pipiens

Culex tarsalis

Culex pipiens
Other mosquitoes

Stmulld fiy

Simulid fiy
S1aulid f1y

Mosquito
Amblyomma maculatum

Dermacentor
variabilis

Haemaphysalis
leporis-palustris

Western equine
encephalitis

Eastern equine
encephalitis

Western equine
encephalitis

Eastern equine
encephalitis

St. louls
encephalitis

Western equine
encephalitis

St. Louls
encephalitis

Avian malaria

Raemoproteus
infection

Leucocytozoonosis

Avian trypanoe
somiasis

Filariasis

Leptospirosis
Rickettsia-1ike
fever

Tick paralysis
Rocky Mtn. apotted
fever

Tularemia

Anaplasmosis

Colorado tick fever

St. Louis
encephalitis

Rocky Mtn. spotted
fever

Q. fever

Tularemis

Californis
encephalitis

Western equine
encephalitie

Reservolr

Host

Tick host

Reservoir

Tick host

Reservolr

Virus

Plasmodium relictum
P. cathmerium

P, elongatum
Plasmodium sp.

Haemoproteus sp.

Leucocytozoon sp.
Trypanosoma avium

Microfilaria sp,

Leptospira pomona
Rickettsis sp.

None

Fickettsia rickettsid

Pasteurella tula«
rensis

Anaplasma marginale
Yirus

Rickettsia rickettsil

Coxiella burnetii

Pasteurella tula-
rensis

Virus

Virus

{Continued)

Man, horse, house
mouse, cotton rat,
domestic bird, pas-
serine bird

Passerine bird

Man, dog, horse, cat-
tle, goat, sheep,
raccoon, cotton
rat, passerine bird

Man, dog, cattle,
horse, cat, swine,
house mouse, cotton
rat, raccoon, opos«
sum, red-winged
blackbird

Rabbit, cotton rat,
cat, domestic bird,
passerine bird

Human Average Likelihood
Infections for of
per Year State  Occurrence
[} <1l b
T 8 a
Q <l b
7 8 a

O N e ——
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OV e O

12

@O O
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Tarle

2 (Continued)

Yector or

Role of Host

Hosts of

mouse, cotton rat,
domestic bird, pas-
serine bird

Passerine bird

Rickettsia rickettsii{ Man, cattle, dog,

Raccoon,

sheep, horse,
svine, cat, cotton
rat, house mouse,
goat

armadi{llo,

domestic bird, pas-
serine bird

Rickettsis rickettsil Rabbit, cotton rat,

Host Intermediate Host Disease in Disease Pathogen
“olothrus ater Aedes aegypti Western equine Reservoir Virus
Brown-headed cowbird encephalitis
{Contlaued)
Aedes sollicitans Eastern equine
encephalitis
Culex pipiens Weatern equine
encephalitis
Eastern equine
encephalitis
St. Louis
encephalitis
Culex tarsalis Western equine
encephalitis
8t. Llouis
encephalitis
Culex pipiens Avian malaria Plasmodium relictum
other mosquitoes P. circumflexum
P. hexamerium
. sp.
Bimulid fly Haemoproteus Host Haemoproteus sp,
infection
Bimulid fly Leucocytozoonosis Leucoeytozoon sp.
S{mulid fly Avian trypano- Trypanosoma evium
somiasis
Guiraca caerules 8imulid fly Avian trypano~ Trypsnosoma avium
‘ Blue grosbeak somiasis
Amblyomma smericanum Rocky Mtn, spotted Tick host
fever
Q. fever Coxtells burnetii
Tick paralysis None
Tularemis Pasteurells tula-
rensis
Passerculus Haemaphysalis Rocky Mtn. spotted
sandvichensis leporis-palustris fever
N Q. fever Coxiells burnetid
Sa Fparrov Tularemis Pasteurella tula-
rensis
California Reservoir Virus
encephalitis
St. louls
encephalitis
Aeden segypti Western equine
encephalitis

fContinued)

cat, domestic dbird,
passerine bird

Man, horse, house

mouse, cotton rat,

domestic bird, pas-

serine bird

Human
Infections

Economic Significance _per Year
Man, horse, house

0

\

o

o O n

-

Average Likelihood

for of
Btate Occurrence
<l b
8 a
< b
8 a
[} q
18 [
] c
[+ c
12 a
18 a
0 ¢
12 a
0 <
8 [
<1 b
(Shee
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Table 2 (Continued}

Human Average Likelitu-
Vector or Role of Host Hosts of Infections for of
fost Intermedinte Host Disease in Disense Pathogen Economic Significance _per Year State  Occurrenc-
Passerculus Aedes sollicitans Eastern equine Reservolr Virus Man, horse, house 0 1 b
sandvichensis encephalitia mouse, cotton rat,
———— domestic bird, pas=
Savannah sparrow serine bird
{Continued) Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
St. Louis 7 8 a
encephalitis
Culex tarsalis Western equine 8 0 « b
encephalitis
8t. Louls T . 8 a
encephalitis
Ammodramus savannarus Amblyomma americanum Rocky Mtn. spotted Tick host Rickettsia rickettsii Man, cattle, svine, 2 18 4
fever sheep, horse, cat,
Grasshopper sparrov Q. fever Coxiella burnetil goat, rabbit, 0 4] c
Tick paralysis None chicken (o] 0 c
Tularermia Pasteurells tula- 1 12 A
rensis .
Amblyomma maculatum Leptospirosis Leptospira pomona Man, dog, horse, cat-~ 2 b a
Rickettsia-like Rickettsia sp. tle, goat, sheep, 0 o] c
fever raccoon, cotton
~ rat, passerine bird
Haemaphysalis Rocky Mtn. spotted Rickettsia rickettsii Rabbit, cotton rat, 2 18 a
leporis-palustris fever cat, domestic bird,
Q. fever Coxiella burneti{ passerine bird o 0 c
Tularemia Pasteurella tuls- 1 12 a
rensis
Californis Reservoir Virus 0 0 >
encephalitis
Western equine < ¥
encephalitis
Aedes segypti Western equine Man, horse, house
encephalitis mouse, cotton rat,
domestic bird, pas-
serine bird
Aedes sollicitans Zastern equine
encephalitis
Culex pipiens Western equine
encephalitis
Zastern equine
encephalitis
8t, Louis T 8 o
encephalitis
Culex tarsalis Vestern equine 0 <1 t
encephalitis
8t, Louis 7 8 n
encephalitis .
(Continued) (8hee
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Tatle I (Contlnued)

Yector or Role of Host
flost Intermediate Host Dizeane in Disease Pathogen
Pooecetes gramineus Dermacentor andersoni Tick paralysis Tieck host None
Colorado tick fever Virus
Vesper spa:rov Anaplasmosis Anaplasma marginale
) Rocky Mtn. spotted Rickettsia rickettsii
fever
Rabies Virus
Tularemia Pasteurella tula-
rensis
Rickettsia diapore Rickettsia diaportica
tica infection
Q. fever Coxiella burnetif
Brucillosus Brucillia ep,
Lymphocytice= Virus
chloriomeningitis 1’
Western equine
encephalitis
Aedes megypti Western equine Reservoir
encephalitis
Aedes gollicitans Eantern equine
encephalitis
Culex pipiens Western equine
encephalitis
Eastern equine
encephalitis
8t. louis
encephalitis
Culex tarsalis Western equine
encephalitis
St. louis
encephalitis
Spizella passerines Amblyomma americanum Rocky Mtn. spotted  Tick host Rickettsia rickettsii
fever
Chipping sparrov Tularemia Pasteurells tula-
rensis
Tick paralysis Xone
Amblyorma maculatum  Leptospirosis Leptospira pomona
Rickettsia-1like Rickettsia sp.
fever
Mosgquito sp? Filariasis Hoa* Microfilaria sp.
Ixodes brunneus Wild bird paralysis Tick host None
Spizella pusills Ixodes brunneus
Field sparrov
(Continued)

Hosts of
Economic Significance
Man, rabbit, dog,

goat, cattle, pas-
serine tird, cotton
rat, house rat

Man, horse, house
mouse, cotton rat,
domestic bird, pas-
serine bird

Man, cattle, swine,
sheep, horse, cat,
goat, rabbit,
chicken

Man, dog, horse, cat-
tle, goat, sheep,
raccoon, cotton
rat, passerine bird

Passerine bird

Human Average Likelihood
Infections for of
per Year State Occurren «
0 0 ¢
2 18 a
] <1 ¢
1 12 a
0 ] c
[ 0 c
< 23 b
0 o c
« b
T 8 a
0 <1 b
T 8 &
2 18
12

————— O N O} [ od
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o
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Table 2 (Continued)

Human Avernge Likeli
Yector or Role of Host Hosts of Infections for of
Host Intermediate Host Disease in Disense Pathogen Economic Significance _per Year State  Occurr-:
Spizella pusilla Ixodes dentatus Rocky Mtn, spotted Tick hLost Ricketts{s rickettsi{ Man, rabdbit, Norvay 2 18 n
fever rat, passerine
Fleld M
e14 sparrov Tularemia Pasteurella bird, cotton rat 1 12
{Contiimed) tularensis
Haemaphysalis Hocky Mo ocuet e Flekettsin rickettsli PRabbit, cotton r-%, 2 18
leporis-palustrin forer cat, domestic bird,
Q. fever “oxieils burnetit passerine bird 0 0
Tularemina insteurells tuln- 1 12 A
reurcis
California Virus 0 o
encephalitis
Western equine Reservoir <1
encephalitis
Aedes negypri Western equine Man, hourse, huuse
encephalitis mouse, cutton rat,
domestic bird, pas-
serine bird
Aedes sollicitans Zastern equine
encephalitis
Culex pipiens Western equine
eticephalitis
Zastern equine
encephalitis
8¢, Louls 1 8 n
encephalitis
Culex tarsalis Western equine 0 « '
encephalitis
8t, Louis T 9 n
encephalitis
Yosquito? Filarinsis Host Microfiluria rp, Passerine hird 0 ]
Yelospiza georgians Ixodes brunneus Wild bird paralynis Tick host None 0 0
Swvamp sparrov Ixodes dentatus focky Min, mpotted Rickettsinm rickettsi{ Man, rsbbit, Norvay 2 18 n
fever rat, passerine
Tulerenia Pasteurells bird, cotton rat 1 12
tulnreneis
HBaemaphysalis Rocky Mtn, spotied Rickettaim ri-kettnii Rabbit, cotton rat, t? 18
deporis-palustris fever cat, domestic bird,
Q. fever Coxiells burneti} passerine bird ] 0
Tularemis Pasteurella tuln- 1 12 "
rensis
Califarnia Yirus 0 [l
encephalitis
Western equine 0 <1
encephalitis
{Conttnued) "
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Table o (Continued)

Soxt

Vector or

Intermediate Host

Melosplza georgiana

Swamp eparrov
(Centinued)

>
7 Melospiza melodia
Me sparrov

Lumces op.
Skink

Teprepens ornete
Ornate box tortoise

Ixodes scapularis

Aedes ‘Pml!

Aedes golltcicans

Culex tarsalis

Ixodes dentatus

Haemaphysalis
leporis-palustriy

lxcdes scspularis

Qrnathodoros !yricata

Disease

Role of Host
in Disense

Pathogen

Tularemis

Anaplasmosis

¥estern equine
encephalitis

Zastern equine
ercephalitis

Yestern equine
encerhalitis
Rastern equine
encephaiitis
St, Louie
encephalitis
deetern equine
encephnl it ie
Ce, louls
LG SRV A
Rocky Mtn, spotted
fever
Tularesis

Rocky Mtn. spotted
fever

Q. fever

Tularenis

Californie
encephalitis

Western equine
encephalitis

Tularesis

Ansplaseosis

Recurrent fever

forky Men, spotted
fever

Leptospirosis
Tulareais

Rabies

Tick host

Reservolir

Tiek

host

Pasteurells tula-
rensis

Anaplasma marginale

Yirus

Kickerrsin rickestaid

Pasteurells
tularensis

Rickettaia rickettsif

Coxiells burnetii
Pasteurells tuise-
rensis
irus

Pasteurells tulae
Lensis
Anaplaema parginale

Borells recurrens
B. turricata
Rickettuim rickettstl
Leptospirs pomons
Pasteureils tule-
rensie

Yirue

(eontinued)

Howts of

Economic Significance _per Year

Man, dog, cattle,
Norvay rat, rec-
ccon, opossum, rabe
bit, ¢otton rat,
skink

Man, horse, house
mouse, cotton rat,
domestic bird, pase
serine bird

Man, ratbit, Norvay
rat, passerine
bird, cotton rat

Rabhit, cotton rat,
cat, domestic tipd,
jasserine birg

Man, dog, cattle,
Norwsy rat, :8Ce
cOONn, OpoOs iul, rade
bit, cottca rat,
skink

Man, horse, svine,
cattle, rabbit

Humna:y
Infections

1

0

-

1 cp—

-

Average
for

State

12

o]

12

o

Tihelin
of
Oecurrer .
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Table 2: Notes, Bolivar Peninsula

Nearby Brazoria County, Texas, has been the only recent site of
tick surveillance.

Chagas' disease or American trypanosomiasis is a potential threat.
A1l the vectors and reservoir hosts are present, but human cases
are rare in the U. S.

Leprosy incidence has dropped from 34 in 1972 to 1T in 1975.
Involvement of armadillo is not well defined at this time.

A high proportion of reported cases occurred in counties adjacent
to the HDP field site.

Thirty-three St. Louis encephalitis cases were reported in Harris
County in 1975. Only Jefferson County, Texas, participated in the
1976 surveillance program. Harrison and Jefferson Counties are
near the Bolivar Peninsula,

This disease is usually not reported by health organizations.

Plague has not been reported in the 1971-1975 period, but was
reported in the 1900-1970 period.

No reports by county are available.

A total of 330 veterinary ravies cases have been reported per year
statewide.

A. fever has not been reported from this area, but vectors are
present.,

Local food poisoning reports and salmonellosis reports are not
available. Packaging and transport of food moves contaminated
material out of the immedlate area of contamination.

(Sheet 25 of 25)
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Table 3

Potential Medical and Veterinary Diseases at Windmill Point

- Humen Average Likel
VYector or Role of Nost Hosts of Infections for o
fost Intermedinte Fost Disease in Disease Pathogen Economic Significence _per Year State Qccur:
Charadrius yociferus Culex pipiens VWestern equine Reservoir Virus Man, horse, domestic ] o
encephalitis bird, passerine
Killdeer Fastern equine bird, rodent «1 t
encephalitis
8t. Louis «
encephalitis
Agelaius phoeniceus Dermacentor Rocky Mtn. spotted Tick host Rickettsia rickettsii Man, dog, rabbit, ro- < T
- yariabilis fever dent, passerine
Red-vinged blackbird Tularemia Pasteurella bird -
: . tularensis
Anaplasmosis Anaplasma marginale
Colorado tick fever Coxiella burnetid
Tick paralysis None Not ree Rot re~ t
: ported ported
Ynemaphysalis Rocky Mtn. spotted Rickettsin rickettsiy Man, raddbit, rodent, <1 77
leporis-paluntris fever passerine bird
Tularemia Pasteurells o 0
tulnrensis .
Ardlyomma maculatum Rocky Mtn. spotted Rickettzia rickettsii Man, rabdit, dog, ro- <1 ke
fever dent, passerine
* bird
Culex pipiens VWestern equine Reservolr Virus - Man, horse, domestic [} ~
, encephalitis bird, passerine
Lastern equine o bird, rodent <
B . encephalitis
¥ 8t. Louis <1
encephalitis
Avian malaria Host Plasmodium Passerine bird ]
B el reticulatum
P, cathemerium
B. elongatum
P P. hexamerium .
Porzana carolina Arblyomma mmerica.um Rocky Mtn. spotted Tick host Rickettaia rickettsii Man, rabdit, rodent, <} 7
Bors fever N passerine bird
Tularemis Pasteurellsa 0 [
tularensis
Tick paralysis Rone . Kot re- Not re-
ported ported
Ondatra zibethica Ixcdes dentatus Rocky Mtn, spotted Rickettsia rickettsii Man, rodent, passer- <« 17
Tever ine bird, rabbit
Huskrst Tularemia Pasteurella [+] 0
. tularensis
i s o - o e x e , R U




Table 3: Notes, Windmill Point

Dermacentor variabilis has been implicated as vector of Rocky
Mountain spotted fever in Virginia.

The year 1975 was the firct time arthropod-borne encephalitis was
reported in Virginia. In ['/7 toor were two cases of eastern
equine encephalitis and one St. Louis strain. In 1976 there wvere
three cases of St. Louls encephalitis in and around Richmond. This
may represent an emerging zoonosis. The dense populations of pas-
serine birds may require management.

Colorodo tick fever was previously isolated on the east coast at
Long Island, New York.

Dermacentor variabilis was confirmed as the cause of tick paralysis
in Virginia in 19L8.

Rocky Mountain spotted fever transmission by Ixodes denatatus was
confirmed in Prince George County, Virginia, in 1952.

(Sheet 2 of 2)
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